ABSTRACT: In 2002, several hospitals in the Tenet system were accused of overbilling Medicare for cardiac surgery. This led to increased scrutiny of so-called outlier payments, which are used to compensate hospitals when actual costs far exceed those anticipated under prospective payment. Since then, the overall proportion of coronary artery bypass graft (CABG) procedures associated with outlier payments has fallen from 13 percent in 2000-02 to 8 percent in 2003-06. Still, there is variation across U.S. hospitals, with some hospitals experiencing much higher rates. These findings imply that there is potential for quality improvement to reduce costs while improving morbidity and mortality. [Health Affairs 28, no. 4 (2009):
I
n pat i e n t s u r ge ry is a major component of overall spending in the U.S. Medicare program, accounting for almost half of total inpatient costs. Medicare's prospective payment system (PPS) pays hospitals for inpatient surgical procedures according to predetermined rates, based on diagnosisrelated groups (DRGs). DRG categories are defined by principal diagnosis, major procedures performed, and the presence of comorbidities or complications. In addition, the Centers for Medicare and Medicaid Services (CMS) makes extra payments-so-called outlier payments-for procedures and hospitalizations that are unusually expensive. 1 A hospital is eligible for outlier payments when its estimated costs for a particular service (submitted charges multiplied by the hospital's cost-to-charge ratio, or CCR) exceed the PPS rate by a specified amount (the stop-loss amount). 2 Outlier payments received much public scrutiny in 2002, when several hospitals owned by the Tenet system were accused of using this mechanism to overbill Medicare for cardiac surgery. 3 These hospitals were rapidly increasing their charges ahead of their CCRs (possible because hospital cost reports often lag current charges by two years or more), thereby overstating their true costs and triggering excessive outlier payments. Tenet was fined for its billing practices; however, hospital outlier payment rates varied widely outside that health system, with rates exceeding 20 percent for surgical patients at many hospitals. In response, the CMS revised its accounting practices related to outlier payments and raised the stop-loss amount from $21,025 in 2002 to $33,560 in 2003. 4 In this study we examined the use of outlier payments with coronary artery bypass graft (CABG) surgery in Medicare (the program of insurance for elderly and disabled Americans). We assessed whether the CMS's efforts have reduced outlier payments over time and variations across hospitals. Because outlier payments are often associated with patients with complications and protracted hospitals stays after surgery, we were particularly interested in relationships between outlier payment rates and hospital quality.
Study Data And Methods
n Subjects and databases. This study used data from the Medicare Provider Analysis and Review (MedPAR) files, 2000-2006. Because services provided to Medicare managed care patients are not consistently captured in the MedPAR files, such patients were excluded from our study. We also excluded patients younger than age sixty-five or older than age ninety-nine.
Patients undergoing isolated CABG procedures were identified using the appropriate procedure codes from the International Classification of Diseases, Ninth Version (ICD-9). To minimize confounding by differences in procedure complexity over time or across hospitals, we excluded patients undergoing concurrent heart valve procedures.
n Analysis. Our first goal was to assess changes in the proportion of patients associated with outlier payments over time. For each patient, the presence of an outlier payment, and the associated amount, was obtained from the appropriate MedPAR fields. In assessing secular trends in outlier payments with CABG, we used linear regression to control for year and patients' age, sex, race, acuity at admission, and comorbid conditions, using the methods of Anne Elixhauser and colleagues. 5 Standard errors were calculated allowing for within-hospital correlation in patient outcomes. 6 We also examined the extent to which outlier payments vary across hospitals and potential explanatory factors. To reflect current payment trends, our analysis was limited to the most recent year for which data were available (2006). We excluded hospitals with fewer than twenty cases (6.7 percent of hospitals, 0.5 percent of patients), to minimize the role of chance in our description of hospital-level variation in outlier payment rates.
To assess the role of illness severity, we first assessed relationships between risk factors and outlier payments at the patient level. Using multiple logistic regression, we then characterized the severity of hospitalized patients' illnesses according to the average predicted mortality among patients undergoing CABG in 2006 at each hospital. In the regression we controlled for patients' age, sex, race, acuity at admission, and comorbid conditions. Hospitals were then ranked and sorted into quintiles according to illness severity. Relationships between hospital illness severity (in quintiles) and outlier payment rates were then assessed using chisquare tests.
We then used similar methods to assess the association between hospital quality and outlier payments. To characterize hospital quality, we used a composite measure derived from each hospital's risk-adjusted mortality rate and its procedure volume, shown previously to be superior to risk-adjusted mortality alone in predicting hospital performance. 7 Hospital quality was characterized based on data from 2004-05, rather than on contemporaneous (2006) data.
Patients with complicated and prolonged hospitalizations sufficient to trigger outlier payments have much higher mortality than patients without outlier payments. To the extent "Our composite measure is a strong predictor of future risk-adjusted mortality and thus a useful measure of hospital quality."
that mortality is a large component of our composite quality measure, assessing quality and outlier payments on the same patient population would ensure spuriously strong correlations between the two measures. Although based on data from preceding years, our composite measure is a strong predictor of future risk-adjusted mortality and thus a useful measure of hospital quality in this context. 8 All statistical analyses were conducted using Stata 10.0. This study was judged exempt by the Institutional Review Board at the University of Michigan.
Study Results
The proportion of patients with outlier payments fell significantly over time In addition to the overall reductions in outlier payments, variations in payment rates across hospitals also declined (Exhibit 2). Nonetheless, there remains considerable variation in reimbursement across U.S. hospitals. In 2006, 30.6 percent of hospitals had outlier payment rates below 5 percent, while 20.1 percent of hospitals had outlier payment rates exceeding 15 percent; 422 hospitals (12 percent) had rates of 20 percent or higher (data not shown).
Older patients and those with urgent or emergent admissions were more likely than other patients to engender outlier payments (Exhibit 3). There were no clinically important differences in race and sex among patients with and without outlier payments. Paradoxically, patients with outlier payments had fewer comorbidities than those without such payments, likely as a result of acute, postoperative conditions' "crowding out" comorbidities (pre-existing conditions) on Medicare claims. 9 Nonetheless, age and illness severity did not explain variation in outlier payment rates across hospitals. Severity varied moderately across hospital quintiles, with predicted mortality rates ranging from 3.5 percent to 5.0 percent. However, outlier payments were nearly identical across the five quintiles of severity among hospitalized patients (Exhibit 4).
In contrast, hospital quality was strongly associated with outlier payment rates (Exhibit 4). Quality, estimated by a composite measure of risk-adjusted mortality, varied markedly 1 1 5 6 J u l y /A u g u s t 2 0 0 9 across hospital quintiles, from 2.1 percent to 8.3 percent (data not shown). Hospitals in the lowest quintile of quality had outlier payment rates of 10.8 percent, compared with only 6.7 percent in the highest-quality hospitals (p < 0.0001).
Discussion
In the wake of the Tenet billing scandal of 2002, Medicare outlier payments for cardiac surgery fell dramatically. The CMS's 60 percent increase in the national stop-loss amount Although this amount may seem modest (relative to the overall costs of inpatient surgery), CABG is only one of a long list of inpatient procedures for which outlier payments are common. To the extent that mechanisms underlying the decline with CABG have reduced outlier payments with other procedures, the total savings for Medicare could be substantial.
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n Outlier payment rates and quality. Although persistent differences in billing and accounting practices may be an important driver of variation in hospital outlier payment rates, hospital quality is another. In this study, outlier payment rates at high-quality hospitals were 40 percent lower than at low-quality hospitals. This finding is perhaps not surprising. High-quality hospitals have fewer patients with adverse outcomes, who tend to have longer lengths-of-stay and require intensive care, reoperations, and other expensive interventions that collectively trigger outlier payments. Nonetheless, our study is among the first to demonstrate a direct relationship between hospital quality and outlier payments. Of course, hospital quality may be related to many other expenses besides outlier payments. For example, poor quality may push more patients to higher-paying DRG levels, necessitate more specialist consultations and tests during hospitalization, and lead to higher requirements for home health care and extended care facilities after discharge.
n Limitations. Our study has several important limitations. First, we examined only Medicare payments. This patient population is important to the extent that more than half of all CABG procedures in the United States are performed on patients age sixty-five and older. Nonetheless, reimbursement practices and policies with regard to outlier payments likely vary widely, and thus our findings cannot be generalized to private-sector payers.
Second, our analysis was based on Medicare claims data. Given the well-recognized limitations of administrative data in capturing comorbidities and other risk factors, we may have underestimated the impact of illness severity on outlier payments. 10 For CABG, however, it seems unlikely that hospital case-mix is a major determinant of variation in outlier payment rates across facilities. Our previous research assessing the importance of risk ad- H e a l t h T r a c k i n g justment with this procedure suggests little variation in case-mix across hospitals. 11 There are also limitations associated with using administrative data to assess hospital quality. Our composite measure is more robust in capturing systematic variation and forecasting future hospital performance than individual quality indicators are (for example, volume or risk-adjusted mortality alone). To the extent that this composite remains an imperfect proxy of hospital quality, however, our study likely underestimates the relationship between quality and outlier payment rates.
n Outlier payments and surgery costs. The CMS could take additional steps to eliminate unwanted variations in hospital outlier payments with CABG and other procedures. Much as it hopes to discourage so-called never events and other adverse outcomes by refusing to pay for them, the CMS could reduce or eliminate outlier payments for patients whose outlier status relates to potentially avoidable complications. 12 Its ongoing efforts to increase bundling of surgical episode payments could also include tighter restrictions on outlier payments. 13 Payment reform might not be the only approach to reducing outlier payments, however. Our findings linking hospital quality to outlier payments suggest that quality improvement may be an equally important component of the CMS's efforts to reduce the costs of inpatient surgery. 
